Mapping von Willebrand factor A domain binding sites on a snake venom metalloproteinase cysteine-rich domain.
The PIII class of the snake venom metalloproteinases (SVMPS) are acknowledged to be one of the major hemorrhage producing toxins in crotalid venoms. This class of SVMPS are structurally distinguished by the presence of disintegrin-like and cysteine-rich domains carboxy to the metalloproteinase domain and thus share structural homology with many of the ADAMs proteins. It has been suggested that the presence of the carboxy domain are the key structural determinants for potent hemorrhagic activity in that they may serve to target the proteinases to specific key extracellular matrix and cell surface substrates for proteolysis leading to hemorrhage production at the capillaries. Following from previous studies in our laboratory in this investigation we scanned the cysteine-rich domain of the PIII hemorrhagic SVMP jararhagin using synthetic peptides in an attempt to identify regions which could bind to von Willebrand factor (vWF), a known binding partner for jararhagin. From these studies we identified two such peptide, Jar6 and Jar7 that could support binding to vWF as well as block the recombinant cysteine-rich domain of jararhagin binding to vWF. Using the coordinates for the recently solved crystal structure of the PIII SVMP VAP1, we modeled the structure of jararhagin and attempted to dock the modeled cysteine-rich structure of that protein to the A1 domain of vWF. These studies indicated that effective protein-protein interaction between the two ligands was possible and supported the data indicating that the Jar6 peptide was involved, whereas the Jar7 peptide was observed to be sterically blocked from interaction. In summary, our studies have identified a region on the cysteine-rich domain of a PIII SVMP that interacts with vWF and based on molecular modeling could be involving in the interaction of the cysteine-rich domain of the SVMP with the A1 domain of vWF thus serving to target the toxin to the protein for subsequent proteolytic degradation.